PQQ glucose dehydrogenase with novel electron transfer ability.
PQQ glucose dehydrogenase from Acinetobacter calcoaceticus (GDH-B) is one of the most industrially attractive enzymes, as a sensor constituent for glucose sensing, because of its high catalytic activity and insensitivity to oxygen. We attempted to engineer GDH-B to enable electron transfer to the electrode in the absence of artificial electron mediator by mimicking the domain structure of the quinohemoprotein ethanol dehydrogenase (QH-EDH) from Comamonas testosteroni, which is composed of a PQQ-containing catalytic domain and a cytochrome c domain. We genetically fused the cytochrome c domain of QH-EDH to the C-terminal of GDH-B. The constructed fusion protein showed not only intra-molecular electron transfer, between PQQ and heme of the cytochrome c domain, but also electron transfer from heme to the electrode, thereby allowing the construction of a direct electron transfer-type glucose sensor.